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COLLAPSIBLE, BREAKAWAY HIGHWAY
DELINEATOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a movable highway
delineator which is used to mark temporary boundaries
along roadways so as to warn travelers of road construction,
repair or other road hazards. In particular, the present
invention relates to a collapsible, breakaway delineator
which improves storage ability. is easier to set up than most

embodiments of the prior art, and which provides improved
performance and durability during use.

2. State of the Prior Art

The use of movable delineators to mark temporary bound-
aries along roadways is extremely common. The delineator
enable drivers to know which area should not be driven on
due to construction. road repair, road hazards and other
potential dangers. Because such delineators are necessary to
properly control traffic and avoid injury. transportation
departments and contractors spend considerable sums of
money acquiring delineators which will clearly mark the
temporary boundary of the road in an appropriate manner.
However, all of the presently available delineators suffer
from one or more disadvantages which increase the cost of
use and/or pose a risk of property damage to those who
accidentally collide with the delineator.

One common method of indicating a temporary road
boundary is to place concrete barriers along the boundary so
as to prevent traffic from crossing into the area that is being
constructed or is under repair. The concrete barriers are
extremely effective at preventing traffic from entering the
area which has been sectioned off. The concrete barriers,
however, suffer from numerous disadvantages. First, the
concrete barriers are extremely heavy and require consider-
able amounts of machinery and man hours to properly
position along the boundary to be delineated. Second, the
concrete barriers are often difficult to see at night unless
additional reflective devices are placed thereon so as to
enhance their visibility. Third. should a car accidentally
contact the barriers, considerable damage is done to the

vehicle. I the impact is severe enough, the occupants of the
vehicle may even be harmed. For these reasons. concrete

barriers are typically only used on long-term projects and
projects wherein construction or repair crews would be in
harms way if a rigid barrier were not provided.

Another common method for delineating a temporary
boundary is the use of a structure commonly referred to as
a barricade. The barricade has a metal A-shaped frame
which can be collapsed to be substantially flat. The frame
typically has two panels placed on each side. Each panel is
typically coated or covered with reflective stripes to enhance
visibility by drivers. The barricades are generally light
weight and easy to set up. thereby facilitating rapid place-
ment by road construction/repair crews. However, the light
weight in combination with the reflective panels renders the
barricades extremely susceptible to movement by wind.
Thus, during a wind storm or when a barricade is passed in
close proximity by a large truck, it is common for the
barricade to move or tip over.

To overcome such problems. a sandbag is typically placed
on one of the reflective panels of the barricade to provide an
anchoring weight. However, the use of sandbags requires
additional man-hours, equipment. cost and raises safety
concerns. If a barmricade is impacted by a vehicle, the
sandbag (which is typically disposed 18 to 24 inches off the
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ground) can forcibly impact the vehicle, thereby causing
considerable body damage and potential harm to the occu-
pants. Additionally. the barricade maybe thrown into traffic
coming from the opposing direction thereby impacting more
vehicles. causing more property damage and potentially
additional bodily harm. After impacting one or more
vehicles, the twisted metal frame 1s typically no longer
usable as a delineator.

Another approach to delineating boundaries on the road-
ways is the use of stackable barrels or cones. The barrels and
cones are advantageous as they can be stacked one on top of
the other so that a significant number of barrels or cones may
be stored in a small space. Additionally, the barrels or cones
are generally light weight which limits their transportation
Cost.

As with the barricades. however, the barrels and cones are

susceptible to being blown out of place by wind storms or by
large trucks which pass close to the device. The problem is
particularly bad because the barrels and cones typically have
a greater surface area with which to be caught by the wind.
Additionally. because the sidewall of the barrel or cone is
generally annular, the position cannot be adjusted to mini-
mize the risk of tipping even in locations having a prevailing
wind pattern.

To remedy these concerns. sandbags have been used about
the base of the barrel or cone. However, the sandbags require
additional time and expense to properly position and can
cause other problems. A sandbag will typically break after it
has been used three to four times. When the sandbag breaks.
the sand spreads across the road and provides an impediment

to wheels of automobiles properly contacting the road. In an
emergency breaking situation. a sufficient amount of sand

can cause the automobile to skid. rather than slowing

appropriately. Therefore, if sand is used as a weighting
material, containment must be assured.

An additional problem with barrels or cones 1s the mark-
ing device can itself present a hazard. When the barrel or
cone is struck by a vehicle, the sandbag is often left on the
road and the barrel or cone is thrown into oncoming traffic.
The moving barrel or cone can cause additional damage and
increases the risk of multi-vehicle accidents.

To overcome these concerns. several manufactures have
taken the approach of providing a weighted base with a
delineator rigidly attached thereto and extending upwardly
therefrom. Such an arrangement has an advantage of requir-
ing little assembly or setup time when marking the tempo-
rary boundary. However, such a configuration has several
problems. First. the rigid attachment between the base and
the upward extending panel member significantly limits the
number of delineators which may fit on a truck or other
carrying device. Second. unless the base is relatively small,
impacting the panel member with a car causes the base to
flip upwardly and into forcible contact with the undercar-
riage of the car, thereby causing body damage as well as
potential injury to the occupants of the vehicle.

To alleviate some of these concerns, delineator arrange-
ments have been provided wherein the base is attached to the
upwardly extending panel member by a spring or other
member which pivots when impacted by a vehicle. Thus,
when the panel member is forcibly impacted by a vehicle,
the panel member pivots from a generally vertical orienta-
tion to a generally horizontal orientation and then returns to
an upright position once the vehicle has passed. Such
arrangements, however, are typically expensive and have a
limited useful life. Additionally. such delineators are dithcult
to stack for transport or storage. If a panel member is bent
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into a generally horizontal orientation for long term storage.
the attachment with the base member tends to loose its
ability to restore the panel member to an upright position. If
the panel member is detached from the base. countless hours
are wasted disassembling and reassembling the devices.

Thus there is a need for an improved, movable highway
delineator for marking boundaries wherein the delineator
may be conveniently stored without consuming considerable
amounts of space, and wherein the delineator can be easily
setup along the roadway so as to mark a boundary.
Additionally, such a delineator should have a mechanism for
holding the same in place so as 10 not be easily moved by
wind and other natural forces. If a weighting material such
as sand or water is used. the delineator should provide an
adequate holding mechanism to prevent spills of the weight-
ing material. Furthermore, the delineator should be con-
structed so as to minimize damage to vehicles contacting the
delineator and to avoid the risk of the delineator would be
thrown into opposing traffic in such a manner as to create the
likelthood of additional accidents and damage to other
vehicles.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a

movable highway delineator which may be conveniently
folded to a flattened configuration for shipment and storage.

and which may be quickly and easily converted into an
upright configuration wherein the delineator can be aligned
with other similar delineators to mark a boundary.

It is another object of the present invention to provide
such a foldable delineator which may be arranged in a
stacked configuration to maximize the number of delineators
which may be transported by a single vehicle.

It is another object of the present invention to provide a
weighted delineator which resists tipping in response to
gusts of wind and drafts created by vehicles passing adjacent
thereto.

It is another object of the present invention to contain a
weighting material used in the delineator o prevent spills on
the roadway which might increase the risk of accidents.

It is yet another object of the present invention to provide
such a delineator which resists crawling/snaking in response
to vibrations of the delineator.

It is still another object of the present invention to provide
a breakaway delineator which separates into components
when impacted by a vehicle so as to minimize damage to the
vehicle and any oncoming traffic with which the delineator
may collide.

The above and other objects of the invention are realized
in specific illustrated embodiments of a collapsible, break-
away highway delineator including a base member for
resting on a roadway or other generally horizontal surface
and a panel member which is connected to the base member
and is moveable between a first, generally horizontal orien-
tation and a second. generally vertical orientation. The base
member has a receiving slot configured to hold part of the
panel member when the panel member is disposed generally
horizontally. The base member also interacts to hold the
panel member generally vertical when the panel member is
properly attached to the base member, to prevent the panel
member from being tipped over by gusts of wind and drafts
created by trucks and other vehicles passing by the delin-
eator.

In accordance with one aspect of the invention, the base
member is substantially hollow to facilitate shipping of the
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delineators. A fill hole or orifice is provided in the base
member to enable the user to fill the base with sand. water
or other fill material to increase weight and prevent tipping
of the delineator.

In accordance with another aspect of the invention, the
base member is provided with a plurality of vents. The vents
facilitate the drainage of snow and ice. and help to prevent
the base member from being tipped over by sudden gusts of
wind.

In accordance with still another aspect of the present
invention, the base member is provided with a bottom
contact rim which engages a groove in the top of other
sirnilarly configured base members to form a tongue and
groove arrangement to facilitate stacking of the delineators
for storage or transportation. Additionally, the contact rim 1s
formed to localize the pressure exerted on the road surface
for better frictional interface and to minimize movement of
the base member when it is impacted by an automobile.
Such an arrangement actually decreases the crawling or

snaking which occurs due to vibration of the base member,
as opposed to the conventional teaching to maximize the
arca of the underside of the base member which contacts the
road surface.

Still another aspect of the present invention is the mecha-

nism associated with the base member by which the panel
member is able to be pivoted into a horizontal orientation for
storage and transport, and held substantially vertical during
wind gusts and drafts created by vehicles passing immedi-
ately adjacent to the delineator.

Still another aspect of the present invention is a locking
mechanism associated with the base member which allows
the panel member to be held substantially vertical when in
use, and which allows the panel member to temporarily
break away from the base member when the panel member
is impacted by a vehicle. By breaking free of the base
member, the panel member prevents the base member from
being forced into the undercarriage of the vehicle,
Additionally, because the substantially flat panel member is
the only part that is removed from its weighted position by
the impact with the vehicle, there is a substantially lower
risk that consequential damage will occur as the panel
member slides across the road surface.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the invention will become apparent from a consideration of
the following detailed description presented in connection
with the accompanying drawings in which:

FIG. 1 shows a perspective view of a breakaway highway
delineator made in accordance with the principles of the
present invention;

FIG. 2 shows a top view of the base member shown in
FIG. 1;

FIG. 3A shows a cross sectional view of the base member
of FIG. 2 taken along the line 3A;

FIG. 3B shows a cross sectional view of the base of FIG.
2 taken along the line 3B;

FIG. 4 shows a close-up view of the base member and a
lower end of the panel member disposed therein in three
different positions;

FIG. 5A shows a front view of the delincator member
disassembled from the base member;

FIG. 5B shows a side view of the delineator member
shown in FIG. SA;

FIG. 6 shows a side view of a plurality of breakaway
delinecators made in accordance with the present invention

and stacked into a configuration for transport;
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FIG. 7A shows a fragmented view of an upper end of the
delineator member with a conventional fiashing light
attached thereto;

FIG. 7B shows a cross-sectional view of the handle
portion shown in FIG. 7A with the conventional flashing
light attached thereto;

FIG. 7C shows a fragmented view of the upper portion of
the delineator member forming a handie with a light emit-
ting diode and reflector positioned therein;

FIG. 7D shows a cross-sectional view of FIG. 7C taken
along the line 7D; and

FIG. 8 shows an alternate embodiment of the present
invention wherein the receiving slot in the base member is
configured to receive the panel member of another base
member when in a stacked position.

DETAILED DESCRIPTION

Reference will now be made to the drawings in which the
various elements of the present invention will be given
numeral designations and in which the invention will be
discussed so as to enable one skilled in the art to make and
use the invention. It is to be understood that the following
description is only exemplary of the principles of the present
invention, and should not be viewed as narrowing the
pending claims.

Referring now to FIG. 1. there is shown a collapsible.
breakaway highway delineator. generally indicated at 10,
made in accordance with the principles of the present
invention. The breakaway delineator 10 has a base member
14 and a sign/panel member 18 which is adjustably attached
to the base member in such a manner that the panel member
can be disposed in the same plane as the base member for
transportation and storage. and generally perpendicular to
the plane of the base when used as a delineator along
highways and other travel surtaces.

As shown in FIG. 1. the base member 14 is formed by a
generally rectangular structure having an upper wall 22 a
lower wall 26 and a sidewall 30 disposed therebetween to
connect the upper and lower surfaces. In the upper wall 22
a groove 34 is formed about the perimeter. A contact rim 38
is disposed about the perimeter of the lower wall 26 so as to
extend downwardly therefrom. The contact rim 38 is dis-
posed so as to mate with a groove (such as groove 34) on a
similarly configured based member 14 to facilitate stacking
of numerous base members on top of one another so as to
maximize the number of delincators 10 which may be
contained within a defined space.

Formed into the base member 14 are a plurality of
structures which will be discussed in detail throughout the
remainder of the application. Identified at 42 are a plurality
of through-holes or vents which pass from the upper wall 22
to the lower wall 26. The vents serve several purposes. First,
when snow or water accumulates on top of the base member
14, they are able to drain from the upper surface down
through the vents 42. Second, the vents 42 provide an air
passage. The air passage enables air disposed within a cavity
beneath the lower wall 26 to be vented in the event that a
vehicle’s tire rolls over the base member 14. Additionally, as
will be discussed in detail below, the vents 42 help prevent
the base member 14 from being tipped over by sudden gust
of wind.

Also shown 1n the upper wall 22 is an orifice 46 which

provides a fill hole. Typically, the upper wall 22, lower wall
26 and side wall 30 are attached or molded so as to provide
a hollow cavity 50 within the base member 14. The cavity
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50 will remain hollow during shipment to the user. thereby
keeping weight to a minimum. Once received. however, the
cavity 50 is filled with a weighting/fill material such as sand,
water or any other material desired by the user.

Such an arrangement provides several advantages. First

the base member 14 and sign member 18 typically will have
a combined weight of between 10 and 15 pounds. By filling

the base member 14 with sand, the total weight of the
breakaway delineator 10 is increased to between 40 and 55
pounds. of which 35 to 50 pounds is in the base member.
Thus. the delincator 10 may be shipped at a relatively light
weight and then more than tripled in weight for use along
roadsides to prevent tipping due to wind gusts.

Also shown in the base member 14 is a cavity torming a
receiving slot 60 for receiving a neck portion 64 which is
disposed along an intermittent body 66 of the panel member
18 between the lower end 18a and the upper end 185, The
receiving slot 60 allows the neck portion 64 of the panel
member 18 to be folded so that the panel member is
generally horizontal and in the same plane as the base
member 14. Such a folding arrangement enables a plurality
of breakaway delineators to be stacked one a top another,
thereby dramatically increasing the number of delineators
which may be shipped within a given volume. It has been
found that such an arrangement typically increases the
number of delineators that can be carried on a truck by 400
to 600 percent.

Those skilled in the art will appreciate that a major
expense in road repair is due to the time necessary for road
construction/repair crews to transport and properly position
the delineators. By allowing ome truck to carry a large
number of delineators which can be quickly moved into a
position for use along a roadway, considerable savings
achieved both in employee time and equipment/
transportation expenses. Rather than requiring three or four
trucks and work crews to drive the trucks and position the
delineators. and then another truck and crew to position

sandbags on the bases. a single truck and a few employees
can be used with the present invention to mark a substantial

stretch of roadway.

Referring now to the panel member 18, the panel member
has a lJower end. genecrally indicated at 184. and an upper
end, generally indicated at 185. The lower end 184 has an
anchoring mechanism 70 which engages structures of the
base member 14 to selectively hold the panel member in a
generally vertical orientation. The functioning of the anchor-
ing mechanism 70 is discussed in detail with respects to
FIGS. 3A through 5B.

The anchoring mechanism 70 enables a user to manually
position the panel member 18 in an upright position where
the panel member remains until the user releases the anchor-
ing mechanism 7@, or until the panel member is forcible
contacted by a vehicle. In either occurrence., the anchoring
mechanism 70 releases the panel member 18 so that the

pancl member can either return to a horizontal orientation,
or can break free of the base member to avoid lifting the base
member into forceful contact with a vehicle impacting the
panel member.

A shoulder 74 is provided to limit the depth at which the
anchoring mechanism 70 is disposed within the base mem-
ber 14. and to provide additional support to the neck portion
64 of the panel member 18. The shoulder 74 will typically

extend along lateral sides of the neck portion 64 and will be
between one-half and one inch thick.

At the opposing upper end 185 of the panel member 18,
a handle 78 is provided. The handle 78 facilitates movement
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of the panel member 18 between horizontal and vertical
orientations, and enables the entire breakaway delineator 10
to be conveniently lifted and moved by road/construction
repair crews. Additionally, as discussed in detail in FIGS. 7A
through 7D, the handle 78 forms a unique attachment
mechanism for both conventional warning lights and those
using light emitting diodes.

The panel member 18 provides a broad face $2 which can
be used for placing warning signs or other demarcations as
required by state and federal law or job specifications.
Typically. a sign having alternating stripes 86 and 990 is
provided. Usually the stripes will be white and orange so as
to provide maximum visibility for drivers. However, those
familiar with traffic control will appreciate that numerous
other signs could be placed on the face 82.

Disposed on lateral sides of the face 82 are a pair of ribs
94. The ribs 94 extend forwardly from the face 82 so that
when the panel member 18 of the delincator 10 is impacted
by an automobile. the projecting ribs shield the sign from
damage as the panel member breaks free of the base member
14 and slides across the road.

Referring now to FIG. 2, there is shown a top view of the
base member 14. The base member 14 has an upper surface
22 with a groove 34 formed therein about the perimeter. The
groove is typically between one-quarter of an inch and
three-quarters of an inch wide. The groove 34 will typically
be about one-half inch deep to provide sufficient interlock-
ing with a contact rim 38 of another base member to prevent
sliding of the two base members with respect to one another.

Positioned at various points in the upper wall 22 are the
vents 42 which allow both air and water to pass there-

through. One significant problem with many base members
of the prior art is that if the base is tipped somewhat due to
a sudden gust of wind contacting a panel member, the base
member can act as a Kkite. providing additional surface for
the wind to contact and thereby resulting in the delineator
being tipped over. The vents 42 have been found to be
effective in allowing a sufficient amount of the wind to pass
therethrough that the base member 14 falls back to the road
surface correctly and returns the panel member 18 to the
desired position.

Also shown in FIG. 2 is the receiving slot 60. The
receiving slot 60 extends from an inner portion 60a of the
base member 14 into which the panel member 18 (FIG. 1)
is mounted, to an opening 605 formed in the sidewall 30.
The opening 604 allows the panel member 18 to nest within
the base member to retain a substantially horizontal orien-
tation. The opening 60b is sufficiently deep that the top of
the panel member 18 is disposed at or below the bottom of
the groove 34 at the perimeter of the base member 14. Of
course, if the opening 60b were not deep enough to allow the
upper surface of the panel member 18 to be at or below the
bottom of the groove 34, an indentation could be formed in
the contact rim 38 of each base member 14 to compensate.

As shown in FIG. 2, the receiving slot 60 has a broad
portion 98 which is disposed so as to receive the shoulder 74
on the panel member 18 when the panel member is disposed
generally horizontally. The receiving slot then tappers
inwardly as it approaches the opening 60b. This accommo-
dates the tapering of the neck portion 6da of the panel
member which is tapered inwardly so as to minimize the
amount of resistance provided to wind while simultaneously
providing sufficient support for the upper portion of the
panel member 18. Of course, the receiving slot 60 could be
of any shape or size. and need not follow the contours of the

neck portion 64 (FIG. 1) of the panel member 18 (FIG. 1).
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Also shown in FIG. 2 is an identification plate 102 which
may be added to the base member 14. or which may be
integrally formed therewith. The identification plate 102 will
typically have the name of the owner of the delineator 10 cut
or formed therein to inhibit theft of the delineator.

Referring now to FI(G. 3A. there is shown a cross-section
view of the base taken through the receiving slot 60. The
base member 14 has the upper wall 22, the lower wall 26 and
a sidewall 30 joining the two as described with respect to
FIG. 1. Disposed at the top of the sidewall 30 is the groove
34 into which a contact rim (such as contact rim 38) of
another base member is positioned when a plurality of base
members are stacked on top of one another. Extending from
the bottom of the sidewall 30. opposite the groove 34. is the
contact rim 38.

In addition to facilitating the stacking of base members 14
on top of one another, the contact rim 38 also provides a
surprisingly efficient mechanism for keeping the base mem-
ber 14 properly positioned on the surface of a roadway.
Specifically. at the bottom of each contact rim 38 is formed
by a generally planer surface 38a which is typically between
one-quarter and three-quarters of an inch wide. Because the
contact rim 38 extends downwardly beyond the lower wall
26, all of the weight of the collapsible, breakaway delineator
10 is supported by the contact rim. This results in a much

larger contact pressure for the breakaway delineator 10 than
is conventionally provided by a base member with a flat

bottom. For example. if the base member is 15 inches by 20
inches and the contact rim 38 1s one-half inch wide, the
planer bottom surface 38a will provide only 35 square
inches of contact with the road surface. This results in a
pressure of slightly over 1 and one-quarter pounds per
square inch. In contrast, a conventional base would have a
surface area for contacting the road of approximately 300
square inches. Such a broad surface area would provide an
effective pressure of slightly more than fifteen hundredths of
a pound per square inch. Thus, while less area is actually in
contact with the road surface, the frictional engagement is
higher because of the pressure.

In addition to focusing the weight on a small area, the
contact rim 38 also prevents a phenomenon commonly
referred to as crawling or snaking. Because delineators are
placed along roadways where they are subjected to gusts of
wind and are positioned in close proximity to passing
vehicles, the delineators 10 are constantly subjected to
vibrations. This is especially true on interstate freeways
which are heavily traveled by tractor-trailer trucks. As the
vehicle passes, the draft created by the vehicle causes a
vibration in the breakaway delineator 10. As the vibration is
passed to the base member, the base member moves slightly
on the road due to the changing contact between the flat
surface of the base member and the roadway. While the
movement typically only amounts to small fractions of an
inch with each pass, the delineator can move a substantial
distance over several hours on a heavily traveled road.

In contrast to the prior art, the base member 14 of the
present invention dramatically decreases crawling/snaking.
When the delineator is vibrated sufliciently to cause
movement, the amount of movement is significantly less due
to the fact that the amount of the contact rim 38 which
engages the roadway is nominal. i.e. less than 20 percent and
preferably between 5 and 15 percent of the overall area of
the base. It is important that the contact rim 38 be at least
long enough to prevent the lower surface 26 from contacting
the roadway due to vibrations. This enables the contact rim
38. to dampen vibrations. Preferably. the contact rim 1s of
sufficient length that the lower surface will not contact the
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roadway even if the base member is rolled over by an
automobile tire. Thus, the base member 14 of the present

invention can be passed in close proximity hundreds of
times while the movement of the base member is so small as
to be barely noticeable.

Also shown in FIG. 3A is an inner wall 110 which defines
lateral sides of a vertical receiving channel 114 which is used
to hold the lower end 18a of the panel member 18 (FIG. 1)
when the panel member is disposed generally vertically, The
inner walls 119 have a 2 degree outward draft as they extend
downward. The small nubs 112 (FIG. 5A) disposed on the
lower end 18a of the panel member 18 interact with the inner
walls 110 to form a means for holding the lower end in place.
This is accomplished by positioning the nubs 112 in such
manner ont the lower end 18a of the panel member 18 that
they are pressed inwardly to a greater extent when the nubs
112 are disposed adjacent a upper end 1104 of the inner wall
110. and to a lesser extent when they are disposed adjacent
a lower end 11006 of the inner wall 110. Such an arrangement
keeps the lower end 18a of the panel member 18 securely in
the receiving channel 114 unless an upward force is pro-
vided which overcomes the resistance within the lower end.
The upward force can be provided either by a person pulling
upwardly on the panel member 18 so as to release the lower
end 18a. or by the force of a vehicle forcefully impacting the
panel member.

A retaining wall 118 is provided adjacent to the upper end
110a of the inner wall 110. The retaining wall 110 prevents
the nubs 112 from being pulled out of the receiving channel
114 unless a considerable amount of force is provided. Thus,
when a construction worker pulls upwardly with sufficient
force to overcome the biasing of the lower end 18q of the
pancl member 18 and the draft of the inner wall 110. the
pancl member will rise until the nubs 112 contact the
retaining wall 118. Releasing the panel member 18 will
allow it to then fall into a horizontal orientation in which the
neck portion 64 npests within the receiving slot 60. In
contrast, if a vehicle impacts the panel member 18 at a high
rate of speed. the upward force provided will generally be
sufficient to pull the nubs 112 past the retaining wall 118,
thereby allowing the panel member 18 to break away from
the base member 14. Should such occur. the panel member

18 can be quickly reattached by road construction/repair
CIEWS.

Referring now to FIG. 3B, there is shown a cross-
sectional view of the base member 14 taken along the long
axis of the receiving slot 60. Beginning at the left of the
figure. there 1s shown the sidewall 30 and the groove 34 and
contact rim 38 which are disposed at opposing ends thereof.
Formed between the sidewall 30 and the upper wall 22 and
the lower wall 26 1s the void 50 which can be filled with sand
or other weighting material. The cross-sectional view of
FI1G. 3B also shows one of the vents 42 which allows air and
water to pass between opposing sides of the base member

14.

Disposed in the middle of the base member 14 is the
receiving channel 114. The receiving channel 114 is formed
by two generally vertical walls. A first generally vertical wall
124 extends from the upper wall 22 to the lower wall 26. A
second generally vertical wall 128 extends upwardly from
the lower wall 26 and terminates approximately half way to
the upper wall 22. A center wall 130 extends from the top of
the second generally vertical wall 128 in an inner portion
60c of the base member 14 to the sidewall 30 to define the
bottom of the receiving slot 60. A contoured portion 132
may be provided for receiving a thickened portion 136 (FIG.
4B) of the neck portion 64 of the panel member 18.
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The first and second generally vertical walls 124 and 128
form the receiving channel 114 and hold the panel member
18 in a generally vertical orientation as long as the lower end
18a 1s positioned between the walls. 'To provide a secure
support, the lower end 18a of the panel member 18 should
have a thickness which is almost the same as the distance
between the first and second generally vertical walls 124 and
128. To enable the panel member 18 to pivot into the
horizontal orientation. the lower end 18a need only be raised
so that the nubs 112 are positioned above the top of the
second generally vertical wall 128. Because the second wall
128 is shorter. it will not provide support to the lower end
18a when the nubs 112 are positioned there above. and the
panel member 18 will be able to rotate into the horizontal
orientation. Because of the outward draft of the inner walls
110 and position of the nubs 112 discussed in detail with
respect to FIG. 3A. however, the panel member 18 will not
be able to rotate unless a firm upward force is applied thereto
overcome the anchoring mechanism 70. The retaining wall
118 prevents over withdrawal of the lower end 184 unless
the panel member 18 is impacted with a significant amount
of force. The underside 118a of the retaining wall 118 is
typically concave for receiving the nubs 112 of the panel
member 18 and to facilitate rotation thereof.

Referring now to FIG. 4. there is shown a side view of the
base member 14. and a three fragmented views of the panel
member 18 demonstrating the positions of the panel member
as it is moved between generally vertical and generally
horizontal orientations. The base member 14 includes the
upper wall 22 and the lower wall 26. The sidewall 30 is also
shown with the groove 34 and the contact rim 38 disposed
on either side thereof.

Positioned within the receiving channel 114 is the lower
end 18a of the pancl member 18. The lower end 184 is
inserted so that the collar 74 contacts the upper wall 22 of
the base member 14. In such a position. the bottom of the
lower end 18a will typically touch or be immediately
adjacent to a surface on which the base member 14 1s resting,
and the nubs 112 will be positioned adjacent to the lower

wall 26 of the base member.

When the lower end 18a of the panel member 18 is
disposed in the receiving channel 114. the first and second
generally vertical walls 124 and 128 provide counter faces
which securely hold the opposing sides of the lower end in
a generally vertical orientation. The lower end 18a is biased
in the receiving channel due to the interaction of the nubs
112 and the inner wall 110 discussed in detail with respect
to FIG. 3A. The draft on the inner walls 110 provides less
inward pressure on the nubs 112 when they are disposed
adjacent the lower wall 26, than when they are disposed
adjacent the retaining wall 118.

If sufficient upward force is applied to the panel member
18 to overcome the biasing provided by the nubs 112 and the
draft of the inner walls 110, the lower end 18a will be moved
upwardly until the nubs (as indicated at 112') are positioned
adjacent the retaining wall 118. In such a position. the
second generally vertical wall 128 no longer provides sup-

port to the lower end 18a of the panel member 18. and the
pancl member is able to rotate about the nubs 112' as

indicated by the neck 64' and the contoured portion 132'. The
rounded underside 118a of the retaining wall 118 facilitates
rotation about the nubs 112.

Once the lower end 18a of the panel member 18 is no
longer supported by the second, generally vertical wall 128,
the panel member’s own weight will cause it to fall into a
generally horizontal orientation indicated at 18”. When the
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panel member 18" is disposed generally horizontally, the
neck portion 64", including the contoured portion 132" are
nested within the receiving slot 60 in the base member 14.
While in FIG. 4 the neck portion 64" of the panel member
18" is shown to extend slightly above the bottom of the
groove 34, the neck portion will generally rest sufficiently
deep within the receiving sot 60 so that an upper surface will
be at or below the bottom of the groove.

If an extreme amount of force is applied. such as an
vehicle impacting the panel member 18, the nubs 112" will
be pulled beyond the retaining wall 118. With the nubs 112
no longer disposed within the receiving channel 114, the
panel member 18’ will no longer be held to the base member
14 and will “breakaway”. When a vehicle impacts a con-
ventional sign mounted on a moveable base. the base

typically pivots upward into the undercarriage of the vehicle
and causes considerable damage. If the base is sufficiently
large. it can even become lodged under the vehicle and cause
the driver to lose the ability to control the vehicle’s direction
of travel. This. of course. can lead to additional accidents.

By breaking away from the base member 14. the panel
member 18 decrecases the damage to the vehicle dramati-
cally. While impacting a conventional sign may result in
thousands of dollars in damage to the vehicle. tests with the

present invention have shown body damage is likely to be
limited to breaking a headlight.

An additional advantage of th= invention is that it pro-
vides much lower risk of secondary accidents than other
devices such as barrels or cones. If the panel member 18 is
thrown into oncoming traffic. it will typically slide across the
road. If impacted by a vehicle, the impact will typically take
place at the tire and will cause no damage to the vehicle. If
the panel member 18 comes to rest on the roadway. it can be
driven over without damaging the vehicle because it is
typically only about an inch thick In conftrast, numerous
accidents occur with barrels, cones and other devices
because of drivers swerving to miss the device as it flies
across the road. or drivers who must rapidly apply their
brakes due to the presence of a barrel or cone in the middle
of their lane.

Referring now to FIGS. SA and 5B. there are shown front
and side views, respectively. of the panel member 18. At the
lower end 184. there are two tapered arms 146 with a
v-shaped void disposed therebetween. One nub 112 is dis-
posed adjacent a bottom end 1464 of each of the arms 146.
The outer. lateral sides 146b of the arms 146 are either
substantially parallel or are tapered outwardly slightly as
they approach the lower end 18a. The distance between the
lateral sides 146b of the arms 146 is slightly smaller than the
distance between the inner walls 110 (FIG. 3A) so that as the
nubs 112 engage the inner walls, the arms 146 are com-
pressed towards one another. as indicated by arrows 160. As
the nubs 112 move downwardly along the inner walls 110,
the draft of the walls decreases the degree of compression
between the arms 146. Thus, the interaction of the arms 146,
nubs 112 and inner walls 110 creates a biasing mechanism
which is part of the anchoring mechanism 70 (FIG. 1) . The
shoulder 74 prevents the lower end 18a of the panel member
18 from being inserted so far into the base member 14 that
the nubs 112 pass beyond the bottom end 1106 (FIG. 3A) of

the inner walls. If such were to occur, the panel member 18
would be very difficult to move from the generally vertical

orientation to the generally horizontal orientation.

The handle 78 disposed in the upper end 186 facilitates
movement of the panel member 18 between the generally
horizontal orientation and the generally vertical orientation.
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The handle 78 also assists the user in pulling upwardly on
the panel member 18 to dislodge the lower end 18a from the
receiving channel 114 and allows crews placing or retrieving
the delineators 10 to conveniently lift them.

Referring specifically to FIG. SB. those skilled in the art
will appreciate that the contoured portion 132 provides
additional support to the neck portion 64 to prevent the neck
portion from breaking when it is forcibly impacted by an
automobile. If the neck portion 64 is thicker or provided
with a more rounded cross-section. the contoured portion
132 can be omitted.

To facilitate the use of the delinecator 19 in the manner
described above. it is important that the panel member be at
least semi-resilient. Thus, materials such as polyethylene or
other semi-resilient composites may be used. It is preferable
to use such materials which can withstand temperatures
down to at least 40 degrees Fahrenheit before becoming

brittle. Otherwise, the panel member 18 may shatter upon
impact and cause greater damage to the vehicle. To this end.
it has been found that cross-linked polyethyleneds a pre-
ferred material for both the base member 14 and the panel
member 18.

Referring now to FIG. 6. there is shown a side view of a
plurality of delineators. all generally indicated at 10. which
are stacked in an arrangement to minimize the amount of
space consumed. The base members 14 are stacked one on
top of the other, and the pancl members 18 are disposed
generally horizontally and in a configuration parallel with
one another. To fully maximize the number of breakaway
delincators 10 which may be stored or transported in a given
volume, a first group of base members 14a are positioned
right side up. and a second group of base members 14b are
positioned upside-down. This allows the panel members to
be slid together like a deck of playing cards. In a space of
15 inches by 60 inches by 36 inches, twenty to twenty-four
delineators 10 can be stacked.

Such an arrangement is a marked improvement over the
prior art. Traditional delineators which have a weighed base
would typically require a volume four to six times as large
to properly hold a similar number. Thus, a single truck can
carTy many times as many delineators 10 of the present
invention as those of the prior art.

Referring now to FIGS. 7A and 7B. there are shown
fragmented front and partial cross-sectional views of the
upper end 1856 of the panel member 18 of the present
invention and a traditional flashing warning light 170 which
is attached to the handle 78. One major concern with many
delineator devices is their incompatibility with other equip-
ment. A contractor who owns hundreds of traditional flash-
ing lights will be hesitant to move to new delineators if the
new delineators require additional expenditures to replace
properly operating equipment.

As shown in FIG. 7B. a hole 174 is formed in the handle
portion 78 to accommodate traditional warning lights. A bolt
178 is passed through a housing 170a of the warning light
170. and through the hole 174. A nut 182 is then attached to
hold the bolt in place. In such a manner, the traditional
warning lights 170 may continue to be used as long as they
are functional.

In FIGS. 7C and 7D. there are shown a front view and a
cross-sectional view of the handle 78 with a light emitting
diode 188 disposed therein. A one-way reflector 192 is
disposed on either side of the hollow of the handle 78 to
protect the light emitting diode 188 and to provide colora-
tion such as yellow or red.

The light emitting diode 188 has the advantage that it
consumes considerably less energy than the bulb used con-
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ventional warning light 170. Additionally, because the entire
unit fits within the handle 78, the light emitting diode
version can be left in place in the handle without interfering
with the stacking method shown in FIG. 6. Furthermore,
such an embodiment increases the likelihood that the warn-
ing light will survive any situation in which the panel
member 18 breaks away from the base member 14.

Those skilled in the art will appreciate that numerous
modifications may be made to the present invention without
departing from the scope or spirit thereof. For example. in
FIG. 8 there is shown a side view of an alternate embodi-
ment of delineator 210, made in accordance with the prin-
ciples of the present invention. The delineator 210 has a base
member 214 and a panel member. indicated in a generally
vertical orientation at 218 and in a generally horizontal
orientation at 218'.

The base member 214 has an upper wall 222, a lower wall
226, a sidewall 30 and a contact rim 38 and groove 34 which
forms a tongue and groove arrangement similar to that
discussed with respect to FIGS. 1 and 2. The primary
difference with the embodiment of FIG. 8 is that the receiv-
ing slot 260 is formed in the bottom of the base member 214.
The receiving slot 260 is designed to hold the neck portion
of the panel member of an adjacent base member. Thus, as

a second base member is stacked upon a first base member,
it will hold the panel member of the first base member. Such

a configuration also provides a mechanism for preventing
slippage between base members without the need for the
contact rim and groove. 38 and 34, respectively.

To enable the panel member 218’ to extend above of the
base member 214 when disposed horizontally, modifications
must be made to the lower end. 218a or 2184'. One manner
of achieving such an arrangement is to provide a broader
base portion and a broader receiving channel 268 in the base
member 214. The first and second generally vertical walls
284 and 288 hold the lower end 18a generally vertical as
long as the lower end is held therebetween.

A retaining wall 270 is disposed along the receiving
channel 268. As the nub 276 is pulled upwardly, it engages
the retaining wall 270 which slides the nub into the position
shown at 276'. As the retaining wall moves the nub 276’
toward the left, the pancl member 218 is forced into a
generally horizontal orientation as indicated at 218'. As
shown in FIG. 8. a portion of the base member 214 forms a
secondary receiving slot 280 for holding a portion of the
lower end 2184'. However, those skilled in the art will
appreciate numerous ways in which the base member/panel
member interaction could be modified to remove the neces-

sity of a secondary receiving channel 2860.

Once the panel member 218’ is disposed generally
horizontally, numerous base members 214 may be stacked

on top of one another. The panel members 218 can be
interlaced as described with respect to FIG. 6.

Thus there is disclosed an improved collapsible, break-
away high delineator. Those skilled in the art will appreciate
numerous modifications which can be made within the scope
and spirit of the invention. The appended claims are
intended to cover such modifications.

What is claimed is:

1. A highway delincator for indicating boundaries on a
roadway, the delineator comprising:

a base member having a sidewall defining (i) an outer
perimeter, and (ii) an inner portion contained within the
sidewall. and having a vertical cavity formed in the
inner portion and extending through the sidewall; and

a panel member having a lower end disposable in the base
member., an upper ¢énd and an intermediate body
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between the upper and lower ends. the lower end
including lateral side walls having lateral release means
for releasable attachment of the lower end to the base
member such that a portion of the intermediate body
nests within the cavity of the base member when the
panel member is disposed in a generally horizontal
orientation, but can be rotated upward to a stable.
generally vertical orientation.

2. The highway delineator of claim 1. wherein the base
member comprises an anchoring means for engaging the
lateral release means of the panel member to attach the panel
member to the base member, and for selectively holding the
panel member in the generally vertical orientation.

3. The highway delineator of claim 2, wherein the anchor-
ing means comprises a receiving channel defined by oppos-
ing generally vertically disposed walls for holding the lower
end of the panel member in a generally vertical orientation.

4. The highway delineator of claim 3, wherein the gen-
erally vertically disposed walls defining the receiving chan-
nel comprise a first vertical wall, and a second vertical wall
which is shorter than the first vertical wall. the first and
second vertical walls being disposed such that when the
lower end of the panel member is disposed therebetween. the
panel member is held in the generally vertical orientation.
and when the lower end is pulled above the second vertical
wall, the panel member may be pivoted into the generally
horizontal orientation.

5. The highway delineator of claim 4, wherein the anchor-
ing means further comprises a pair of inner walls disposed
adjacent the first and second generally vertical walls. and
wherein the inner walls are disposed to engage the lower end
of the panel member to form a biasing means for biasing the
lower end to remain between the first and second vertical
walls unless an upward force is applied to the panel member.

6. The highway delincator of claim 5 wherein the inner
walls have upper ends and lower ends with an outward draft
extending from the upper ends to the lower ends. and
wherein the lower end of the panel member is laterally
compressible between the outward draft. the lower end
being disposed in the receiving channel such that the lower
end of the panel member is compressed to a greater extent
adjacent the upper ends of the inner walls than adjacent the

lower ends of the inner walls so as to bias the lower end to
remain adjacent the lower ends of the inner walls.

7. The highway delineator of claim 6. wherein a retaining

mechanism is disposed adjacent the upper ends of the inner
walls, and wherein the lower end of the panel member

comprises at least one projection disposed so as to engage
the retaining mechanism and limit upward movement of the
lower end of the panel member.

8. The highway delineator of claim 7., wherein the at least
one projection can be pulled beyond the retention mecha-

nism without breaking either the retention mechanism or at
least one projection when the panel member is forcibly
impacted by an automobile at a speed in excess of approxi-
mately 20 mph.

9. The highway delineator of claim 1, wherein the inter-
mediate body of the panel member has a tapered neck
portion. and wherein the cavity is formed such that the
tapered neck portion nests at least partially within the cavity
when the pancl member is in the generally horizontal

orientation.
10. The highway delineator of claim 1. wherein the base

member has an upper surface and a lower surface, a tongue
formed so as to extend downwardly from the lower surtace
of the base member, and a groove formed in the upper
surface of the base member for receiving the tongue of a like
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configured base member in a tongue and groove arrange-
ment when a plurality of base members are disposed on top
of one another.

11. The highway delineator of claim 10, wherein the
ogroove has a bottom surface and wherein the cavity is
sufficiently deep that when the panel member is nested
within the cavity. the panel member does not extend above
the bottom surface of the groove.

12. The highway delineator of claim 10, wherein the
tongue and groove are disposed about the perimeter of the
base member.

13. The highway delineator 12, wherein the tongue forms
a contact rim disposed about the perimeter of the base
member. the contact rim having a bottom, generally planar
surface for engaging the roadway.

14. The highway delineator of claum 13. wherein the base
member is weighted and has a bottom/lower wall having an
area. and wherein the planar surface of the contact rim has

an area not greater than 20 percent of the area of the lower
wall.

15. The highway delincator of claim 14. wherein the
contact rim extends downwardly from the bottomn/lower wall
of the base member a sufficient distance to prevent the
bottom wall from contacting the roadway when the base
member is vibrated.

16. The highway delineator of claim 1. wherein the base
member has an upper wall and a lower wall, and wherein at
least one vent extends from the upper wall through the lower

wall.

17. The highway delineator of claim 1. wherein the upper
end of the panel member comprises a handle.

18. The highway delineator of claim 1. wherein the upper
end has an attachment means for connecting a warning light
to the panecl member.

19. The highway delineator of claim 18, wherein the
upper end further comprises a slot having a light emitting
diode disposed therein, and a reflective member disposed
adjacent the light emitting diode.

20. A highway delineator for marking boundaries and
hazards on a roadway, the delineator comprising:

a pancl member having lateral side walls at a lower end
of the panel member. said lateral side walls including
lateral release means which releasably engage a sup-
porting base member. said panel member being dispos-
able in a generally vertical orientation when attached to
a base member; and

a base member attached to the lower end of the panel
member, the base member having a void for receiving
a weighting material and a bottom wall with a surface
area and including a contact rim substantially posi-
tioned around a perimeter of the bottom wall and
extending downwardly therefrom. the contact rim pro-
viding a planar contact surface whose total surface area
is nominal relative to the surface area of the bottom
wall of the base. the contact rim being disposed so that

substantially all vertical loading occurs on the planar
contact surface of the contact rim to increase frictional

resistance against movement of the base member along
the roadway. the contact rim being of sufficient height
and rigidity to prevent contact of the bottom wall with
the roadway when the void of the base member is filled
with the weighting material.

21. The highway delineator of claim 20, wherein the base
member has an upper wall with a groove formed therein for
receiving the contact rim of another base.

22. The highway delineator of claim 20, wherein a plu-
rality of vents are disposed to extend through the base
member.
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23. A highway delineator for marking boundaries and
hazards on a roadway, the delineator comprising:

a base member having an outer perimeter. an inner portion
disposed within the outer perimeter and having an
upper surface and a lower surface and a receiving slot
extending into the base member from one of the upper
and lower surfaces of the inner portion of the base
member for receiving a portion of a panel member
when the panel member is disposed in a horizontal
orientation. the receiving slot extending from the inner

portion of the base member through a sidewall defining
the outer perimeter of the base member; and

a panel member having lateral side walls at a lower end
of the pancl member and including lateral release
means to enable the panel member to be pivotally
attached to the base member and moveable between a
generally vertical orientation and a generally horizontal
orientation.

24. The highway delincator of claim 23, wherein the
receiving slot 1s formed in the base member on a side
opposite the panel member such that when a plurality of base
members are stacked upon one another, the panel member is
disposed in the receiving slot of an adjacent base member.

25. The highway delineator of claim 24, wherein the base
member comprises a secondary receiving slot for receiving

a portion of the panel member attached to said base member.
26. The highway delineator of claim 25, wherein the base

member has a lower wall and a sidewall. and a contact rim
extending downwardly from the sidewall, and wherein the
receiving slot is disposed in the base so as to extend
outwardly through the sidewall and through the contact rim.

27. The highway delineator of claim 23, wherein the
receiving slot adjacent the pivotable attachment of the panel
member is disposed in the base member.

28. A breakaway highway delineator for marking bound-
aries and hazards on roadways. the delineator comprising:

a panel member having lateral side walls at a lower end
thereof, said lateral side walls including lateral release
means capable of being attached to a base member, said
panel members being moveable between a generally
vertical orientation and a generally horizontal orienta-
tion; and

a base member attached to the lower end of the pancl
member for selectively supporting the panel member;
and

anchoring means for selectively holding the panel mem-
ber in the generally vertical orientation and for main-
taining attachment between the panel member and the
base member when the panel member is disposed 1n the
generally horizontal orientation, the anchoring means
including said lateral release means for releasing the
attachment between the panel member and the base
member when the panel member is forcefully impacted
while disposed in the vertical orientation.

29. The highway delineator of claim 28. wherein the base
member has a bottom wall and a contact rim extending
downwardly therefrom. the contact rim having a planar
contact surface for engaging the roadway.

30. The highway delineator of claim 28, wherein the
anchoring means comprises a generally vertically disposed
receiving channel and a lower end of the panel member
moveable within the receiving channel between a first
position wherein the lower end of the panel member 1s held
generally vertical and a second position., wherein the lower
end is not held generally vertical, thereby enabling rotation
of the panel member into the generally horizontal orienta-
tion.
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31. The highway delincator of claim 30, wherein the
anchoring means further comprises biasing means for bias-
ing the lower end of the panel member into the first position.

32. The highway delinecator of claim 31, wherein the
biasing means comprises a pair of inner walls disposed on
either sides of the receiving channel. each of the walls
having an upper end and a lower end. there being an outward
draft from the upper end to the lower end.

33. The highway delincator of claim 32, wherein the
lower end of the panel member is laterally compressible, and
wherein the lower end is disposed within the receiving
channel such that the inner walls provide a compressing

force against the lower end, the compressing force being
greater at the upper end of the inner walls than at the lower

10
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end of the inner walls so as to bias the lower end of the inner
walls toward the lower end of the inner walls.

34. The highway delincator of claim 28. wherein the
lower end of the panel member comprises a plurality of nubs
extending outwardly therefrom so as to contact the inner

walls defining the receiving channel.
35. The highway delineator of claim 30. further compris-
ing an retention mechanism for inhibiting movement of the

lower end of the panel member out of the receiving channel.

36. The highway delineator of claim 390, further compris-
ing a shoulder disposed about the panel member for limiting
movement of the lower end of the panel member within the

receiving channel.
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